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Introduction: ISBPB is one of the most effective and reliable nerve blocks for shoulder 
surgery(1). However, a one hundred percent incidence of phrenic nerve palsy(2) limits its 
useful application in patients with limited pulmonary reserve. In this study we examined 
the incidence of phrenic nerve palsy and diaphragmatic function with an ultrasound-
guided low volume (5ml) ISBPB compared to a standard technique. 
Methods: In this double-blind, randomized controlled trial after REB approval and 
informed consent forty patients, undergoing right-sided shoulder surgery, were enrolled, 
and randomized into two groups, receiving an ultrasound-guided posterior approach 
ISBPB of either 5ml or 20 ml ropivacaine 0.5%. General anesthesia was standardized. 
Both groups were assessed for respiratory function by visualizing diaphragmatic 
movement sonographically, and by measuring lung volumes using spirometry before and 
after receiving ISBPB, and also after surgery. As part of the respiratory function 
assessment, change in room air Oxygen saturation was also measured. The primary 
outcome was diaphragmatic function 30 minutes following ISBPB insertion. Pain scores 
at 12, and 24 hours, sleep quality, and total morphine equivalent consumption were 
additional secondary outcomes. Statistical comparison of continuous variables was 
analyzed using ANOVA and students t-test. Non-continuous variables were analyzed 
using chi-squared test. Significance is considered as p values lower than 0.05. 
Results: The incidence of diaphragmatic paralysis was significantly lower in the low-
volume group at 30 minutes after the block (45% vs. 100%, p=0.001), and 60 minutes 
after the surgery (33% vs. 90%, p=0.001). Reduction in FEV1 (-0.60 vs. -1.23, p=0.001), 
FVC (-0.70 vs. -1.59, p=0.001), and PEF (-0.83 vs. -2.50, p=0.001) at 30 minutes after 
the block were also significantly less in the low-volume group. In addition, there was a 
significantly greater drop in Oxygen saturation in the standard-volume group (-5.85 vs. -
1.50, p=0.004). Pain scores in low, and high-volume groups measured at 12 (mean: 3.26 
vs. 2.84, p=0.428), and 24 hours (mean: 4.89 vs. 5.84, p=0.226) after the block, as well as 
sleep quality, and total morphine consumption (mean: 13.95 vs. 13.89, p=0.993) were 
statistically similar. There were three cases of Horner’s syndrome, and three cases of 
hoarseness that all occurred in standard volume group. Additionally, there was a case of 
persistent hiccups in a patient who received standard volume ISBPB that lasted 3 days. 
Discussion: Our results indicate that the use of low volume (5 ml) of ropivacaine 0.5% 
for ISBPB, is associated with lower incidence of phrenic nerve palsy, better preservation 
of diaphragmatic function, and overall fewer complications with no change in 
postoperative analgesia compared to standard-volume. 
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